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For a given density or dry weight per cubic foot of cohesive materials there is a certain amount of moisture which the material should have that is the optimum moisture content (see Art. 19, Chapter 16).
By a little experimenting the construction engineer determines how much water load he should add to his sheep's-foot rollers and how many passes of the rollers he must make over a 6-in. layer of the material in order to obtain the required dry weight per cubic foot in the embankment. He also determines how much water he must use in order to approach the optimum moisture content. As mentioned elsewhere, the engineer will, with most materials, find it advisable to keep the moisture content a little on the dry side of the theoretical optimum as determined by the Proctor tests (see Art. 19, Chapter 16).
In order that the engineer should know the dry density of the material which he is getting, it is necessary to constantly make determinations as the embankment work progresses. One good way for determining both wet and dry density in the field which is in quite common use is as follows:
Dig a small hole, say, 8 in. square and 8 in. deep in the surface of the embankment after first having cut the surface where it is being disturbed by the sheep's-foot roller down to firm hard material. Save every bit of material removed from the hole and weigh it as soon as it is taken out of the hole. Then fill the hole with fine dried sand, using a cylindrical graduate to measure the exact quantity used. Thus having both volume and weight, the unit moist weight of the embankment is readily found.
To get the moisture content or per cent moisture, the material is taken to a nearby shanty and a small sample which has been protected as much as practicable from the atmosphere is pan-dried and weighed both before and after drying. The moisture percentage may then be computed, and from this the unit dry weight of the embankment sample is obtained.
For any given embankment job a standard procedure should be set up so that all field tests for determining density will be the same. Two men can usually take care of this field test work on a job where 10,000 cu yd per day is placed and keep inspectors and engineers informed of the dry density and per cent of moisture for the material being placed.
The Proctor needle as described and illustrated in Art. 19, Chapter 16, is in many cases a useful tool in the control of embankment work.
Once the construction engineer and inspector become familiar with the particular requirements and materials in any given case, they will be able to obtain the desired results without an excessive number of tests for dry density. In addition to the determination of the optimum moisture content already mentioned, there are several less precise methods of determining the amount of water to add to a cohesive material before rolling.
One old-fashioned test for the proper amount of moisture in a cohesive embankment material is to take a small sample of the material between the hands and roll it out. If one could roll it out to just the diameter of a pencil the material was slightly wetter than desirable. If in rolling it became crumbly, then it was too dry and additional water should be added on the bank. If the roll was